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(57) Abstract 

A bicyclic pyramidine derivative of general formula (I) and pharmaceutical^ acceptable acid addition salts thereof, which 
are especially effective in treating hypoxemia caused by deseases of the respiratory system, wherein Ri, R2, R3, y, Z and m are-, 
as defined in the specification. * ^ «f 
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- 7 ^ y *>* 4 ju ) ) 2-t'ni);Mf;K 2 - 7 ;u 

7 y ;k 2 -z-x-juj y+ $ ;i/££0&tgm 

it < it £ ft tz t y - ;i/ 7 ^ * $ tz & r v - ju 7 ;^ 

i$n/:7;p^;p|, 7;ud-^.;uX. 7 y - ;i/7;^^l$ 
ttlf 1?^^ LTHfflB^ ( I ] OtMf V^© 4 
S»£5B5££tt N x*;k 7*nf;p N -s * 

^ s 1 - 7* o x. ju % l - 7' -r - JU N 2-7x^;h^;p, 
2 - C2 - { Y V 7 )U± u / ju) 7 3.—JU) x ;p , 2 - 
(4-^ na7i-;i/) 2 - ( 4 - / h * 7 x ~ 

;p ) ju $3 «fc 2 - ( 4 - 7 JU ± a 7 x - JU ) x ^ JU tZ £ 
©$S£M & L < ttH8l£ ftfc 7 'J -;i/7^>;i/is a b £ 
&©£^T-^£ ft£ £> ft* : 
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ft-&Mo. R 1 R 2 R 



m 



120 CH 3 H 



-N N- FeBH 



121 CH 3 H /~S^ 



- NH 



122 CH 3 H 



— NH — 




123 CH 3 H 



- S - 



124 CH 3 H 



NH — 



o 




125 CH 3 H 



— NH — 



126 CH 3 H 




N N 

N / 



F 2 BH 



127 CH 3 H 




O > -NH- 



128 CF 3 H MMTi 



— N N - 



CH : 



129 CH 3 H Ac 



/ \ 
N N - 



FzBH 
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^b^^Na R 1 R 2 R 3 _Y Z m 

130 X\^CH 3 H X\^ - 1^ ^ - F 2 BH 2 

131 X\XH 3 H Ac — N N — F 2 BH 2 



N N — CH : 

O 



132 XV H 

133 /V H ' O - - ""N^ 

134 /V H - N N - F 2 BH 2 

135 X> H /V -NH- ^(OX^ 2 




136 XV H X^ -0- 

137 XV H - S ~ /xiS 



138 xv H xv / — X/CHi 

CH 3 



139 XV H - N / 

CH 3 
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fc£%Hfa R ' R 2 R 3 _Y Z m_ 

140 /^pr H Ac - ^ ^J- F 2 BH 2 



141 /X^ H X\y NH ; 



142 H -^3J 



CH; 

S 



143 H 



144 /X^ H 

145 /X^ H 

146 H 

147 /X^ H /X^ 

148 /X*> H /X^ 

149 /s^ h — n ^.o" LOJL Ci 2 



V 


H 




-To) 




H 




"<°> 


o 


OH 
OAc 


o- 


0 
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it&mno. r 1 r 



R 



m 



150 H /V - N 




NH 




151 /X^ H /X^ 




NH • Ac 



152 /V H /X^ - N 



153 



H 




N 





o 



H 



154 /V H /X^ 



H 



155 



H 



— N N — CH: 



156 /X^ H /V -N N 



CH 2 CH 3 



157 H /X^ 



-A 



158 



H 



N N - 




G I 2 



159 /V H /V 



N N 



F Z BH 
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fo&mUo. R 1 R 2 R3 



m 



160 /V H /N^ 



161 /X^ H /V -N N 



162 



H 



- N N 



163 /V H 



N N 

W 



CH: 



164 H 



-NH 



H 



165 



H 



/V 



-NH - 



CH ; 



166 



H 



— NH 



OCH 3 2 



167 /V H 



-NH- 



NH: 



168 



H 



-NH- /V 



169 H 



-NH 



^2> 
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4k&mKo. R 1 R 2 R 3 Y Z m_ 

170 H -NH- ' © 2 

171 /V H /V "NH- ^JC>) 2 

172 H /X^ -NH- ^I§J " 2 

173 H /V "NH- ^[Oj 2 

174 H "NH- ^JOj 2 

175 /V H A<^ "NH- /N/ ^0) 2 

176 /V H /V -NH- ^JO) 2 

177 /V H /N^ -NH- ^f0T F 2 




178 H "NH 



CH 3 

179 H /V -NH- ^~~(g) 
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ft£%Na R 1 R z R 3 



m 



180 



181 



H 



H 



— NH — 




— NH — 



182 /N^ H 



183 



H 



NH 



-NH- 



-^-CH 3 

(9® 

0 



184 H 



-N(CH 3 )- CH 3 



185 /N^ H /^n^ - N (CH 3) — CH 2CH 3 



186 



H 



-N(CH 3 ) 



OH 



187 H _ N (ch 3 )- 



188 H -N(CH 3 ) - /V 



189 



H 



N(CH 3 ) - 
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Jb&ftNa R 1 R z R 3 Y Z m 

190 H A^ -N(CH 3 )- 

191 An** H Ax>- -N(CHs)- CN 2 



- ^ 



192 H -N(CHs) 



193 H AX^ -N(CHs)- /nA^ 2 

N0 2 

194 A\^ H -N(CH 3 )- 2 

CF 3 

195 /V H AX^ -N(CH 2 CH 3 )- -^3} 2 



196 H /V - 0 - CH : 

197 /V H /V - 0 - 

198 H /V " 0 - [O 

199 .A^ H A^ -S- CH: 
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tt£tjNo. R 1 R z R 



m 



200 H /V -s- 2 

201 H - S - /V 2 

202 /N^ H /V -S- -<g>~ c £ 2 

CH 3 

203 H /V - S - ^Tol 2 



204 /N^ H - S - ^J^O 

205 /VH /V -S - 

206 H 

207 H /V 

208 ^ H _ N r3j S 

209 H /V - N 0 
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ft $9 Not R 1 R z 



R 



m 



210 



H 



211 /"S^ H 



N 



212 /V H 



- N 

N—N' 



213 



H 



/No- 




214 /V H 



- N 




o 



215 



H 




\ 

— N N 



216 /V H 



Ac 



N N — 

\ / 



F 2 BH 



217 /V CH 3 



N N — FzBH 



218 



N N — F Z BH 



219 




O 
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ft^tlNa R 1 R z R 



228 



224 /Xf H ~ N N ~ FzBH 

CH 3 CH; 



i3 



3 



F F N / 



229 H — N H — 



m 



220 H /V -N V- NH-CH 2 CH 3 2 
CH 3 N — ' 

221 /N^ H -lT~V OAc 2 

CH 3 N — / 

222 H /V — N N — Ac 2 
CH 3 x / 

223 /^Y H /V -1^ ^ - F 2 BH 2 

CH 3 N — / 



225 /N^ H /Ny- — N H — X\/0CH 3 2 

CH 3 CH 3 

226 /Nf H - N H - 2 

CH 3 CH 3 CH 3 

227 H XV - N H - fol 2 
CH 3 CH- 
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ygu ^&£©$$lg$u ftBU 7'p 

;i/ x y x ;i/ * y * y 7 r — * ^ * y 8 £ © x ;i/ * 



frig CI) 0HK:tfI?$^L/t^^t«^0^1< ) -C 




C H ) 



Z - Y - 



C I ) 
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Glushkovk. Khim.-Farm.Zh. , Vol.1, 21 (1967)) . £ N 

WbxiZo &©m? «Kj&&j;:gA,T£«K ±12^ ci) 

^ ( I ) -e^fcSfts-jRttf/ ^ y^a|#;^Mjtf S 3 
H<fl2^ C II ) £5$ CI) t^^^Sft^ftOS^CJ;,!, 

f y $ s?y*«:aiz-Y.-*is^$**ji^o5« Cm) ©ft 

«Aar±E« cm Ti^$m-isAn 

yWfcb-y ^yR«#l S*£. ±|B^ CI) -£j!*>$*i 
i^mitt \> y t> a. *&fls* y ^ a. F'jn, ^s? 
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;i/ r ~ 9 v s ^ T - »; y . f'j i/'ysi'of ISI^ 
«k < s ^^SSiWlli lilt a Mfc* »J * 3 Mb* F 
S^03«>flift, £ it It 7 v it * 'J tf J* > 7 v M-r b 'J t> J* s 

SEIU^ -20-300 #£L<tt££~200 'C0iE 
£ L T it. #] *. Hf *>* n a * 9 V . * a a * )V J* N 

^y-tfy. Mha * *> ^ y & £ ©3f #$j£Hfc7kS. 

tert - 7* ^ J — )v ti £ <D T )V u — i/*if;n-r^K 
xb^hKn^^y. -^ + f ySi'0i-T^Iv * tc it 
V * * n> * )V T ^ K > f 1-7 U\ ^ f - ^ x 

#^mii*r<s :i^t§s, jfd^iid) itm^oum 
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* * x ±12^^ + N R 1 , R 2 £ £ & R 3 N HE&ffCX , Y 
Z ttil!3( CH] *?J;tf5S (I) ©j£«£E L^T-fe $ % 

TBDMSOTf it tert - 7* f ^ ■>* ^ ^ •/ 'j ;i/ MJ 7 a ^ ^ y 
-blB^ Cm ©ffc^ftKSSSJSlg^ttjET S £JB*T© 

^ (_2_) ©ft-S-^Jtts 3 - * h * »>^^T $ K (JL) 
'J 7 ;i/ * n ,? y * £ - h Til L 4 5 / X 
-r^i t;ti, & 7 )V # >; 0#ST7 ^ T ~ y (z J; K 

5$ (_3_) Oit&mit. _h§fiT^S>*l&i$; (_2_) <D4t&%)% 
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12 Cfl) 0j££K:ln|l5"e&?K TBDMSOTf tttert- 7 * JU V 
J & JU is i) ju }> y y n j # - h £ L T E t 

^ (_5_) ©tt-S-^Si (_3_) £7;u*-;i/£JStt£tK M£ 

fc? 7- Y =7 + x h y 7 * a ;p * x 7 -r yA'7i/'n#STT 

5$ (_6_) *?«fctf (_L) ©^^«Jt±**^JniSiS$# -5 d i 

^ Ci] © $ S> £ t - 7' ;i/ s; / * ;u y ;n £ 
*§£$© testes -5 ffilt*jliLigK: 

» l t m ti tz mmwrn % *. 

^tt«ttftK:ff^iii5A4iK*^E(PaO,)*<iKTr* i 
£»£ca:i¥Sfcffi»K f7;-**s ©ffi«£M 

©geSC&^T tt. Pa0 8 ©ffiT<£:*K:S&IRjlii*KK^x*E 
(PaCo 2 ) o±#$ff^:i^LtifU^»?»^ ^i^s 
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i§£. PaO z ©±^.f£ffi IZtiarLT PaC0 2 © {STftffl £ 3# ^ 
*>©«±fc:Pa0 2 ©#-£_h#$-tir> &©ttPaO*©±# 

*' 7 xf-x, f&f*ffil$*#fc<!f©»$3:£iI&jSW£ 
J^lT^fii$ffiT^-frS:i:^k-oTs PaG 2 ©fl£TL 

£35HH*ffft¥gtt&flliR91i 179H(1988)) . 
»*ISnfl«F«fcH:^JSn»«:«:#Lx -JE^iaiftCttlRJlll* 

m$iL&ffi.tfxftwmmz:& ^TPao 2 c* & ttPaco zmm 

*Zt, ^-¥H&{I^JtLT^BJ«Pa0 2 ±^^ffl (SfcfcU 
PaCOiiETfEJB) *<«&£*Lfc. 
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•fe ^ Q - x s **y k*i;i/fDV k v & £ © J£ £85 ; T y 

h y $ a. ^^7k^^- ^ y totem* \> y £ 

JB^T»#©#fcK:<k 9tit5 c: 

* h y * r y y y , h y 7 ± * v ts. e © y y ± y y x x x 

ft* . 

#*tt**»« £©»*«: AttffftHftt 
AKrnfi/y^i) 3 -;K *' y x * u y ^ y n - ;i/ s ^- y 

7* y ym&m^T. 9 y -^Ml±flg8fi?ft ; ^ifWJ a 
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UWs®5- © tz #> £ ttx t'5?yv7 Mrt;i/«i' ©it 

5*<. ffl#$A-A&fcO 1-500 «/BT?2fe5. 
/kg&Ji ( 7 v K P.O. ) tfc-^fcc 
CJUktU 

8-7'J^-2-7')^7$;-4-j'aP-5 , 6 , 7 , 

<xmA> 

f 'J M 2 , 3 - d ) f 'H yl4g (75.8mmol) N h V x 
3^7 $ yl2M (87mmol) © 2 n n ^ ^ y (240M) 
0 *C £ & SI L . p-7-'>^^na-/7i^^M^y25.3g 
(79mmol) * M 7L R U T 1 BRUM* L fc . Rfc«**C*fcK 
v/'^nn^^y 200jtf-? 2 ©ttffi L tz . ^«JB ^fiSK^ ^ * 

)&%36.2g£ DMF 150«BK:&jSP $ S»C3«iftr 'JM5.3 
M(167mraol) £Jn&fc. SEI^ 0 *C C 5% Si L % 7K X ft t h 
VtfA (?fi^60%) 10g(250mmol) £ An X. M : S. T 2 B# 131 SUf 
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m&rm^t Lit. c ®&mw.%iQx izmm lx 2 nmf&ftL 
tzo w]£.m, ftffim%x.-7-)i'/^*y v ( = 1 / 1 ) 

200ffl£T 3 mffi& Ltz e 5 SjENaOH*j§ffi*C*ft 

T*i£^ ||jB % SSttfL. ft^Tffi^jS©*^** y-4 v 7' 

-7^7^-4-^0-5 , 6 , 7 , 8 - r F 7 k K 
at'ij K (2 , 3-d) t'H.; y6.ll g (25.4mmol ) 

<umB> 

2~T57-4-^nn-5 , 6 , 7 . Fa 
f'J F (2 , 3-d) t'n>>' y69 g (370mmol) ©SB* V 2 
nny^y(450M) MJ x * ^ 7 $ y 70jrf (500»«ol) 

%m*-tzWl-3TC IZ'&® LtZo ^V§ft#X#fflMTT. tert 
- 7* ^ 7 & ;u >> y ;i/ f y 7 ;i/ ^ n ^ ^ y x ;u * ^ — h 
102M(450mmol) £30#|fflfr tftlT L, M £ T* 1. 5 if |H gg 
#^fc 0 ISilttitflfl,. jfrfefciftelrfcofc. KiS«£jJc 300 

lZ£.Wt$}%foWfr h 3OOM0 is 7 a a 7 ^ y £:b 
*1tV9 a a 7 ^ y?§^$^^^ y $ A TfSgjftL 
©SLfc. y 300m££ Jra 80 -c c 

£ L , 2 - ter t - 7* ^ :7 7 V /I/ 7 ^ 7 - 4 - * 
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nn-5 , 6 , 7 , 8 - t Fnf'J F (2 , 3-d) 

t* U ^ '>* y^fifeSIt It 112 g (370mmol) %htltz 0 U 

•H-NMRCCDCU) <? : 

0.23(611.5). 0. 93(911, s), 1. 89 (2H, tt, J=6& «fc tfBHz) , 
2.6K2H, t, J=6Hz) , 3. 33 (2H, dt, J=2. 5*? <fc 6Hz) , 
4.3(lH,br), 5.0(lH,br) 
Z 5 LTfe&Htz 2 - text - y?^i?^^7U-4- 
, 6 , 7 , 8 - t F H Fn t'i) F C2 , 3-d) 
fc* >J $ >>* y 125 g (420mmol) izMit? } ) ^87«fi (1. OOmol) £ 
liTKDMF 630idlzmM LSlfci^ 0 *C fc&Sl L tz 0 
Xfl^Ts SE^^60%7K^^^ h V ^42 g (l.OOmol) 
©DM F (150M) g§®i&£#n> < *9 ^ jfJD^-T ^ § v £ 

1 mmfltWLtz. 5M7i^ *&Lfc;k 1 
^+•9- y(500sz£X 2 ©) T'fflffi. h 'i Htp. & 

^-eH^LfCo %$>tltzmtt%)lZl2Nm&M 150fflfi. 

7K 2ooM^j!ni^5o-c izmmL. i5#r$mftLtz 0 ^mrnzK 

BWifrb "9- y (250«g x 2 0) TttHK iil/;, TkJfC 
fg«L. #^nfcl|fi^^%95g^x^y-^ 400MJ; 
mmol) ^^^tlfCo JR^75% 0 
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fit 

'H-NMRCCDCU) 6 : 

1.87C2H, tt, J-5.5<fc «fc tf6Hz) , 2.63(2H, t, J=6Hz) , 
3.28C2H, t, J=5.5Hz), 3.96(2H, t, J=5.5Hz), 
4.8(lH,br), 5.0 ~5.2(4H,m), 5.5-6. 1 (2H, n) 
UV(EtOH) A max, nm 

300, 223 
im.p. 107.5 — 108.0 *C 

M L 

8-7'J/l/-2-7'J.;i/7U-4- ( 4 - ^ ^ ;b - l - 

fcT ^ y j? £. ;p ) - 5 , g , 7 , 8 - -r h 7 b K p b-" U K 

C 2 , 3 - d ] g_Q.il ^g>-£)& 

#%fl9 A * fc B C & ^ T # $> ft fc 8 - T l> JV - 2 - T l J 
;i/7U-4-^no-5 , 6 . 7 , B-T^kFot'J 
K C 2 , 3 - d ) f ij $ i? ^43 g (160mmol) „ 3 t> it } i * ti 
i*22 g (170mmol) N H-*3-ju\±~<5&V 300a& Oi^ft? 
h * U-7**T*1*I© 160'C fcl&IJfi&L. 151#|S!g#kfc 0 

;K500MX 4 ®) -zm&LtZo ^&ft^=fi"«S*«*(500BL 

x 3 @) tifL, iSBS* M; $ liil. 

SSLfc 0 #S>ftfc50g 0*fttt«9£^*«f- y 500jn£ =k *) SS&H 

ti:it8-7'j;i/-2-7'j;t'7^;-4- ( 4 - ^ 

^ - 1 - f 5 ^ ~ ) - 5 , 6 , 7 , 8-rHbFnt' 
'J K (2 , 3-d) t'Hi; y*<40g&&tt3fc, (7'y X2* 
H ; bp. 81 'C ) o Cl 0M^-tl^. T -fe h ~ h y ;i/ 170bL£SH 
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*75*c izmmmm^^titwt. -151c c&su nm^-r^zt 

T*. 7 V -&37.8g frnbfttc («-«S;«p. 80.5-81.5*0. 

jR^69% 6 mmizi,T%z>ntz7 v -^70.0 g ^ 

O^L/c^. i/*lf;n~f^ 600mL^?f g| Si^Lft^ 

^^84. 6g tmbftiz (fife&JI) o 3©Iil^-f V7*n 
/nV -JU 550raLcfc 9 Sign L 74 g © 8 - 7 >j ^ - 2 - 7 V ^ 
- ( 4 - ^ f ^- 1 - - 5 , 6 , 

7 , B-fHbFtif!J K C 2 , 3 - d ) f'j ^'yll 
&##S>*lfCo &^m©iR#87%o 
7 'J -frOfy&W 
•H-NMR(CDC1 3 ) 6 : 

1.7~1.9(2H,m) , 2.37(3H,s), 2. 47 (2H, t, J=6Hz) , 
2.58UH, t, J=4.5Hz) , 3.29C2H, t, J=5.5Hz) , 
3.36(4H, t, J=4.5Hz) , 3.96 (2H, t, J=5Hz) , 
4.20(2H,d, J=6Hz) , 4. 5ClH.br), 5. 0~5. 3 (4H, m) , 
5.6~6.1(2H,m) 
&^&©%1£ffi UV (EtOH) A max, nm 

224, 302 

TzMftVr : Ci 8 H 5 iN6Cl 2 £LTlt3£ft: 

C. 53.86 : H. 7.54 : N. 20.93 : 
CI. 17.66 

USUI : C 53.79 : H. 7.46 : N. 20.81 : 
CI. 17.56 
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#J 2 

2-N , N - >>" y V ;p y 5 ^ - 4 - (2-7xa;pi^;H 

-5 > 6 , 7 , 8 - y h 5 b K a g ij K f2 , 3 - d ] g 

T^JyfUL 7ii;t/7t^l/y (380 , 3.5mmol) 
©iTkr h 7 t Kn7 7 y (THF) £ 0 *C T* £/ U VV*m 
^trf^'Jf 9 A01.58M-N* -9- y&jfc ( 2. 0 M , 3. 3 
mmol) £Ju;L N 0M-C15#!BJ!I#Lfc. & -ft i? x y ;u y /t, s 
■=- *7 J*<D 1 M^+t yfll ( 3. 3 «£ , 3. 3 mmol) £2jn>U g 
ffl-C15#lBJflmLfc. rH^HJ7xi;i/*X7-( 
7">'7i (120mg , 0. 1 mmol ) £ 2 - y ^ J - 4 - £ n a 
- 5 , 6 , 7 , 8 - t (• 7 t (•' n k' 'J K [2 , 3 - d ) fij 
S^y(185mg, lmmol) £SD£. Kj£ifc£90t C Jn$* • £& 

^tmsl. in^;n!ia5, mm Liz. m^mz 

T n> § + * 5 a # n*? - (&»rfS : =S-)\>/ 

^ + •9- y - 2 / 1 ) TftlgL. 2-7U-4-7^;n 
y - /l/ - 5 , 6 , 7 , K [2 , 3-d] 

£ U S is y^63mg (0.25mmol , 25%) &bfttc 0 
fctttt 

'H-NMRCCDCls) : 

1.95(2H,m), 2.80(2H, t, J=6Hz), 3. 3~3. 5 (2H, m) , 
4.7(2H,br), 5.5(lH,.br), 7. 2-7. 6 (5H, m) 
IR(KBr) 1570, 1600, 2200, 3100, 3250 cur 1 
3-5LTi&n/;2-7$y-4-7x-;i/Xf^;i/-5 , 
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6 , 7 , 8 - f 1- H F n t' ij K C 2 , 3 - d ) fcT >J $ •>* y 
( 1. 9 g , 7. 5 mmol) <D15wSLX ? J -JU-mWt ( 8 : 1 ) & 

S^E^ nvf^77^ - fib II : * 9 J -n>) nmmL, 
2 -T § J - 4 - (2-7i-A/lf^) - 5 , 6 , 7 , 8 
-rHtFnfij k (2 , 3 - d ] fj^^^ilS^i 

1 H-NMR (CDC1 3 ) (J : 

1.8~2.0(2H,n), 2. 3~2. 9 (4H, m) , 2. 6 (2H, t, J=6Hz) , 
3.2~3.4(2H,m) , 4.7(2H,br), 5.3(lH,br), 
7.2~7.3(5H,m) 
Z CD & 7 !Z L T W & tltz 2 - T $ / - 4 - ( 2 - 7 * ~ JU X 

- 5 . 6 , 7 , 8-rHtKnfi; K (2 , 3-d] 
b* i) $ i? V (120mg , 0. 54mmol ) t 3 $ ftT V /K440/* , 4. 8 
mmol) 0*&;KDMF 1. 5 aftmWL £ 0 *C C L . MSfcttT 
i^yiIITT**ill:t h 'J $ A (60% , 210mg , 5. 4 mmol) 

(i£i&*B : ft&x -9- y = 1 / 1 - 2 / 1 ) Tftlg 

2-N,N-v ? T , ;^T_^7-4 - (2-7i-iH? 
;i> ) - 5 , 6 , 7 , 8-rHtFnt'tj K (2 , 3 - d ) 
f y $ i/ y40mg(0.11mmol) (JR^20% ) i)<%htltZo 
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% 14 fit 

1 H-NMR(CDC1 3 ) 6 : 

1.7-1. 9 (2H,m) , 2.44(2H, t, J=6Hz) , 2. 6-2. 8 (2H, ra) , 
2.9-3.1(2H,m) , 3.2K2H, t, J=5.5Hz) 1 
4.09(6H,d, J=5.5Hz) , 5. 0-5. 2 (6H, n) , 
5. 6 — 6. 1 (3H, m) , 7.21(5H,s) 

fee 
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